pipe roughness and drainage system.
Introduction.
Drainage systems represent the patterns formed by streams, rivers and lakes in a particular drainage basin. According to [15] , if we are to prevent flood (which is an overflow of water that submerges land areas that are usually dry), we need proper diagnosis of drainage systems. Among the factors to consider include climate, topography, surface water hydrology, irrigation and groundwater hydrology (or hydrogeology). Any of these factors or combinations of two or more of these factors may either create or cause drainage problems such as flooding or ponding, or sub-surface problems such as shallow water table, water logging or a combination of these problems. As a result of heavy and sustained rain, rivers or lakes burst their banks and the water spills on the flood-prone plains causing floods and high water tables. The faster the rain water reached the river channels the more likely it is to flood. The nature of the landscape around a river will influence how quickly rain water reached the channel. Several factors that can aid flooding are steep and shallow river channels, lack of vegetation and concrete drainage basins that prevent the water from percolating back to the ground causing water to run faster on the flood plain. Insufficient drainage systems, poor maintenances of water ways and faulty sewers are other factors that can aid flooding
Theoretical Background and Methodology: Water flow rate and sheet erosion
Channel flow occurs when the upstream water level of outflow is higher than the water level downstream. Channel flow may be shooting or streaming. This behavior is governed by Froude number (Fr) defined as the ratio of the inertial force to the external field due to gravity [11] . Since Froude number (Fr) is based on the speed length ratio, Fr can be defined as in the direction of flow. Flow is described as streaming if Fr < 1 and shooting when Fr > 1. In earthen canals, Fr is usually less than 0.2 but the presence of lining in canal increases the flow velocity causing erosion. However, variation in y may result in hydraulic jump which needs to be controlled, to do this, Fr must be equal to 0.45 [2] .
However, the relative effects of velocity to inertia can be represented with the aid of Reynolds number (Re) a dimensionless number derived through dimensional analysis of the flow is defined as the ratio of inertial forces to viscous forces within fluid which is subject to relative internal movement due to different fluid velocities, can guide one to know when the flow transits from laminar to turbulent flow in a particular flow situation, [14] derived analytical solution for laminar flow in channel based on [4] analytical solution for laminar flow in rectangular pipes.
For an infinite channel, [1] gave the equation for the flow velocity as 
Where Y = water depth above soil surface (m)
The combination of equations (3) and (7) (5). This says that soils with high bulk density and low porosity will have high permeability while those with low bulk density and high porosity will have low permeability. These have a pore -size distribution relation, [3] reported that alluvial soils have porosity that varied from 0.2 to 0.55.
In practice and design, open channel flow is usually taken place in the rough and turbulent zone, so simple friction formulae can be applied to relate frictional loses to velocity and channel slope.
Such equations are Colebrook -White and Manning equations.
Colebrook -White Equation
The Colebrook -White formula can be applied to both transition zone flow and complete turbulence, Re > 4000. For transition zone Colebrook -White equation is The value of roughness for common pipe materials is in the interval 0.6 mm to 6.00 mm [8] .
Manning's Formula
Manning's formula is an empirical formula estimating the average velocity of 
Comparing equations (12) and (15), it follows that
Note that m = 5/3 for turbulent flow (Linsley et al. [16] For case of laminar flow, Poiseuiolle equation is
Comparing equations (12) and (17) we have
From equations (12) and (17), [13] were of the opinion that m = 3 for laminar flow, [19] 
Sediment Transportation
This is the movement of solid particles such as sand, gravel, boulders, mud, or clay by water, air, or ice and the force of gravity along the sloping surface on which they are resting.
Sediment transport due to fluid motion occurs in rivers, oceans, lakes seas and other water bodies due to currents and tides. Sediment transport due only to gravity can occur on sloping surfaces such as hillslope, scarps, cliffs and the continental shelf -continental slope boundary. Because of the viscosity and higher density of water sediments moved are larger. In typical rivers, the largest carried sediment is of sand and grained size, but large floods can carry cobbles and boulders. The mean velocity is inversely proportional to the pipe roughness (i.e., the mean velocity reduces as the roughness of the pipe increases). The mean velocity is seen to increase as the hydraulic gradient increases. 
Result and discussion

Characteristics
Discussions
Observations indicated that the friction factor depended pipe roughness, velocity pipe diameter, viscosity of the fluid flowing and Reynolds number of flow [19] . The channel roughness is not controlled by the size of individual particles, but it is affected by the concentration of suspended sediment. Larger concentrations being associated with smaller value of roughness. Causes of flood may include extreme changes in the river catchments and material deposition along the river bed Channels re categorized as compound channel when flood occurs.
In compound channels, three types of low can occur; overbank, bank fill and in bank. Overbank occurs when flow over spill into the flood plain. During flooding the suspended load decreases channel resistance and thus causes an increase in velocity.
In Fig.1 , the Froude number (Fr) increases with flow velocity increases an indication of supercritical when Fr is greater than 1. In Fig.2 , the logarithm of the velocity of flow was plotted against the bottom slope. The velocity of flow increases as the bottom slope increases when channel's width was considered at 10 m. However, when channel's height was considered at 1.0m and 1.5 m (Fig. 3) , the flow velocity varied directly water depth (i.e., the higher the water depth, the greater the velocity). An indication that when the channel's was increased the flow velocity however, could be lowered. Adegoke and Egbeyale (2011) have considered when the channel height was in synchrony with the water depth. Hence, the channel height was considered above the given limit of the water depth (i.e. above 0.5 m). The measured velocity in an open channel will always varied across the channel section because of friction along the boundary.
The velocity distribution in a channel section depends on the factors such as the unusual shape of the section, the roughness of the channel and the presence of bends. At turbulent Re > 4000 the flow is at high velocity and the flow is characterized by the irregular movement of the particles of the fluid and average motion is in the direction of the flow. In Fig. 4 the mean velocity is inversely proportional to the pipe roughness (i.e., the mean velocity reduces as the roughness of the pipe increases). But when pipe roughness was 0.002m and pipe diameter still remain the mean velocity is seen to increase as the hydraulic gradient increases as shown in Fig.5 . This is an indication that roughness has an effect on the fluid flowing. The result of (Fig. 7) . There was a kind of transition from laminar to turbulent. Table 1 shows Velocity variation at given hydraulic radius with roughness using Manning's equation (0.01 ≤ n ≤ 0.21).
The graph of manning's velocity with flow depth indicated that the velocity increases with depth ( Fig. 9) . When Chezy's and Manning equations were used and their flow velocity were plotted against flow depth (Fig. 10) , the flow velocity increases with flow depth but Chezy's equation predicted higher velocity of flow than Manning's own. In fig. 11 , flow variation was plotted against Manning's coefficient for varied hydraulic radius, a drastic reduction in flow velocity was observed when roughness increases from 0.01 to 0.02m. Also relative small reduction in flow velocity as the roughness increases. When the width of channel increases sedimentation transport also increases as in fig. 12 . Table 2 is showing sediment transport of different liquids at different depths.
Conclusion
For overland flow, the velocity of flow increases with the bottom slope of the channel as well as the flow depth but decreases as the roughness increases. For given flow depth, the velocity decreases as the channel height increases. In practice, drains are seldom completely clean. This is because some siltation always occurs, notably during and shortly after construction owing to the entrance of soil particles from the yet unsettled soil and/or envelope around the pipe when relatively large amounts of water enter. A layer of sediment usually forms over time. This sediment should be removed by maintenance, where it reduces the transport capacity of the pipe too much. Entry of soil and plant roots can be prevented largely by a good envelope around the drains, by construction at sufficient depth.
